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negative. This case retrograded very rapidly; by the
time I made my sketch, the ulcération had crept
upwards and involved the edges of the cords. Apho-
nia came on, deglutition became difficult, and death
came a little quicker than in the first case where the
larynx did not become ulcerated. It is rarely that
ulcération below the vocal cords is seen primarily.
TECHNIQUE OF GASTRO-ENTEROSTOMY.1
SPECIAL PREPARATION OF PATIENT FOR
OPERATIONS ON THE STOMACH.
BY C. A. PORTER, M.D., BOSTON.
In emergencies such as perforation, or acute gastric
hemorrhage, no previous preparation of the patient
can be made. It must be borne in mind, however,
that, if possible, the rectum should be thoroughly
emptied, previous to or during anesthesia, in order that
subsequent enemata may be given.
In operations of election, attempts may be made,
first, to improve the nutrition and anemia ; second, to
empty the stomach, and to render it and the upper
intestine as free from bacteria as possible; third, to
minimize shock.
(1) Improvement of nutrition and anemia. On
carefully reviewing the various and varying opinions
of authorities on the value of rectal feeding, I have
concluded that it is overestimated. I am not speaking
of those cases in which, from the necessity of resting
an ulcerated stomach, the rectum is used because the
stomach cannot be, but of protracted attempts to
improve the nutrition, previous to operation, by
nutritive enemata. It is doubtful if a patient at rest
can absorb from the rectum more than two thirds to
three fourths of the amount of nourishment to maintain
tissue equilibrium. Fluids are, of course, readily ab-
sorbed. It is more than likely that many reported cases
of weight sustained for long periods give an erroneous
idea that the tissues in contradistinction to the fluid
portion of the body have not suffered. In cases whichhave received no proper medical treatment, and in those
who have pyloric obstruction and starvation, it is a
nice question of judgment how much preliminary treat-
ment should be given. In the cachectic, especially in
cases of stasis, attempts should be made for a week
or ten days, by daily or twice daily stomach lavage, to
thoroughly cleanse that organ. Easily digested foods,giving small residue, may be given at short intervals,
such as egg white, beef juice, thin soups, peptonoids,
alcohol, sugar solution, etc. The character of the
fluid which is used in washing is of secondary im-
portance, as the effect is almost entirely mechanical.
Warm saline, bicarbonate of soda, or boracic acid
solution, are to be chiefly recommended. The
value of antiseptics, such as resorcin, carbolic acid,
beta-naphthol, etc., is doubtful and certainly muchinferior to mechanical cleansing. In general, not
more than a week should be given up to such prelimi-
nary treatment, and often a period of three or fourdays will accomplish all that can be done. Rectal
feeding in these cases may be given with two objects,
—to supplement absorption by the stomach, or to
accustom the rectum to enemata, which will be used
subsequent to operation. The amount, as a rule,
should not exceed eight to ten ounces, three times in
twenty-four hours. In addition to stomach and rectal
feeding, the subcutaneous use of sterilized olive oil
and 10% glucose solution has been recommended. It
would seem best to reserve the use of oil and sugar
for exceptional cases of very marked cachexia or mal-
nutrition. It must be remembered that the sugar is
slowly, and the oil very slowly, absorbed, so that effects
from such feeding must not be expected for several
days. In cases of marked gastric stasis, which have
not been treated, improvement may be fairly rapid,both in anemia and nutrition. The weight gained,
however, may be rapidly lost, and operation shouldbe done at the first step backwards. In general, as Ihave said, too much reliance should not be placed on
attempts to build up patients by nutritives.
In cases of gastric stasis, the amount of urine is apt
to be small. For two or three days previous to oper-
ation, the patient should always have sufficient liquids,
either by subcutaneous infusion, or large saline
enemata.(2) As a result of Harvey Cushing's work on the
"Bacteriology of the Upper Intestinal Tract," published
in Welch's Festschrift, attempts have been made to
render the part to be operated upon as free as possible
from bacteria. In a considerable number of cases, the
contents of the stomach and upper intestine have beenproved to be sterile, as the result of the following
treatment :
Thorough gastric lavage, once or twice daily, until
the fluid returns clean, careful attention to carious
teeth and suppurating gums, with the frequent use of
antiseptic mouth washes. Free catharsis by salines,
in those cases in which the condition of the patient
does not contra-indicate it, and the administration of
nothing but sterilized food and boiled water by
mouth. The value of gastric lavage, and cleanliness
of the mouth, will be granted by all, and few will
object to saline cathartics. But the value of sterilizingfood is open to some question, as it must pass through
a cavity necessarily unclean. Egg white, soups, tea,
alcohol, are probably relatively free from germs, and
the value of careful sterilization is somewhat doubtful.
Whatever the judgment of the surgeon may dictate
about the amount of such preliminary treatment, it is
always of advantage to give nothing but easily digested,
soluble food, for thirty-six to twenty-four hours
previous to operation. The stomach should at least
be thoroughly emptied and washed out on the even-
ing before operation after which no food should begiven. The operation should be done in the morning.
Depending upon the condition of the patient, and
the difficulty of using the stomach tube, a washing
previous to operation may be used in those cases in
which there is evidence of distention of the stomach.
A previous cocainization of the pharynx, with 4%
cocaine, part of which may be swallowed, allows easier
passage of the tube. Five minutes should be given,
however, for the cocaine to act to best advantage.
Two hours before operation a nutritive enema, with
salt solution, up to a pint, should be given.
It is difficult to estimate the value and possible
dangers of washing out the stomach after anesthesia
has been induced. In some cases this procedure acts
well, in others it has seemed to me that the gastric
contents passed up the esophagus, and that the danger
of inhalation was increased by the anesthesia and the
obvious derangement of deglutition from the presence
of the tube. If used, the tube should have a large
caliber.(3) Avoidance of shock. There is probably no
poorer subject for operation than a case of advanced
cancer of the stomach, with co-existing obstruction,
starvation and anemia. Careful attention to prophy-
laxis against .shock will here be well rewarded. The
room should be warm, 72 to 75°, the patient should be
completely enveloped in a flannel suit and well-covered
with blankets, about which hot water bottles should be
placed. Anesthesia should always be as light as is
1The following papers on the general subject of gastro-enterostomy
were read at the Surgical Section, Suffolk District Medical Society,Feb. 3, 1904.
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compatible with the avoidance of vomiting and the
relaxation of muscles. The abdomen should be
prepared before the anesthesia is started, and covered
with sterile towels. The operation should be begun
immediately after the patient is anesthetized, and con-
tinued uninterruptedly until completion. No delay
which can be avoided is admissible. Rapid though
careful operation has much to do with ultimate success.
Morphia and atropine given one-"half hour before
operation often cause a quieter anesthesia.
REMARKS ON EXPLORATORY LAPAROTOMY IN
CACHECTIC SUBJECTS.
BT DANIEL FISKE JONES, M.D., BOSTON,
Surgeon to Out-Patients, Massachusetts General Hospital.
There is little to say about " the technique of
exploratory operations in cachectic subjects," except
to emphasize a few well-known facts. Some here
would undoubtedly say that there was nothing to
say, as such patients should not be operated upon,
but that some of these patients deserve an exploratory
laparotomy many will admit. Those who oppose
exploratory measures usually overestimate the suffer-
ing, and especially the mental suffering. Many
of these patients are perfectly indifferent to
what is done to them while some ask for an opera-
tion. That they do suffer for twelve hours cannot be
denied, but after that the pain is often less than before
operation. In a recent case the patient said he would
be all right if he could only be relieved of his pain.
After an exploratory laparotomy his pain almost
entirely disappeared and when seen a month after
leaving the hospital, his only complaint was that he
was very weak. In another recent case of cancer of
the cardiac end of the stomach the pain was much
lessened after an exploratory laparotomy, and the
patient gained five pounds in six weeks. This was
undoubtedly due in great measure to the careful
supervision of diet after operation by Dr. Joslin.
Looking at these cases from a purely humanitarian
point of view, one might say that it would be a blessing
if the patient did not recover from the ether, but
should we be willing to take the part of the executioner?
We must start with the idea that it is just as impor-
tant that these patients should five as any other class
of patients.
Because of their weakened condition and lack of
resistance, it is important to save time and to cause
the least possible amount of shock. To begin with
the anesthetic, the most satisfactory one in all cases
is ether, carefully given, and in quantities sufficient
only to keep the patient quiet. Given in this way
and for a short time it never becomes a depressant;
the surgeon, therefore, must not be deceived by the
excellent condition of the patient into prolonging the
operation beyond the time absolutely necessary for it.
Nitrous oxide would not keep the patient sufficiently
relaxed for a long enough period in most cases. Local
anesthesia leaves the patient in full possession of his
senses which is inadvisable in these cases where hope-
less malignant disease is usually found, because of the
mental impression such discovery would make upon
the patient. Although it is justifiable to use cocaine
in cases where there is some hope of saving the patient's
life and the condition of the patient is such that it
does not warrant giving ether, it seems to me to be
unjustifiable to put a patient through so much suffer-
ing in an exploratory laparotomy. For although
the incision may be made down to the parietal peri-
toneum with little pain, it is impossible to open the
abdomen and explore it with the finger without ex-
cruciating pain. If the patient is not sufficiently
strong to stand ether narcosis the operation should
not be done.
The incision should be in the median line, unless
there are very definite reasons for going to one side orthe other, because there is less bleeding, an importantfactor in saving time. Abdominal surgery has gonebeyond the use of the director in such incisions, and
the time required now to open the abdomen shouldbe seconds rather than minutes. An incision of from
two to two and a half inches is usually sufficient; the
size is important because of the length of time re-quired to close the larger incisions.
Before exploring the abdomen, the surgeon must
have it definitely in mind as to what is operable and
what is not.
Mayo-Robson gives the following conditions as
inoperable :(a) Cases in which extensive and extremely dense
adhesions to the liver, pancreas, gall bladder, etc.,
are present.(c) Cases in which a widespread enlargement of
lymphatic glands is found.(c) Cases in which secondary deposits in the liver
or elsewhere are seen.
Although Mayo-Robson does not consider mural
carcinoma of considerable extent inoperable, it must
be to the great majority of surgeons in cachectic sub-jects. Von Mikulicz hopes that cancer of the cardiac
orifice may come within the safe reach of capable
surgeons, a hope which has not yet been realized.The surgeon should know his own ability and limi-
tations, and should estimate the power of the patient
to withstand an operation before he opens the abdo-
men, that there may be no delay then. To shorten
the operation and avoid shock as much as possible
the surgeon should be the only one to examine the
abdomen and the. sole judge as to the advisability ofproceeding.
If one expects to make a positive diagnosis in every
case after opening the abdomen he will be disappointed,
for it is impossible in many cases. I have recently
seen an autopsy where a hard mass was found at the
pylorus. The pathologist was unable to make a diag-
nosis even when the mass was removed and put before
him. If this is true how can a surgeon expect always to
make a correct diagnosis on the living.
Enlarged lymphatic glands are not safe specimens
to remove for examination, as they may be simplyinflamed and not infiltrated with new growth.
Enthusiasm for pathological specimens should be re-
strained in all cases where the diagnosis can be made
with any degree of certainty, or where the conditionis evidently inoperable, for removal of sections com-
plicates an exploratory laparotomy tremendously
in weak subjects. It prolongs the operation very
materially and in some cases the hemorrhage follow-
ing is a dangerous complication. The use of gauze
for the purpose of walling off should be avoided if
possible, for its use increases shock and makes con-
valescence more painful.
The method of suturing the wound is important in
these cases for the patient should be gotten up early.The most rapid method is the simple through and
through suture with silkworm gut. A safer method
is to place the silkworm gut sutures and then put
in a row of interrupted silk sutures including the sheath
of the rectus, the rectus, and peritoneum, after which
the silkworm gut sutures are tied. This makes a
strong wound with all layers held firmly together, a
very important point in cases where the patient gets
up early.If one would improve his statistics, five or ten min-
utes must not be wasted in preparation after the
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patient is fully etherized; he must operate rapidly
make a quick decision as to whether the case is operable
or not, and must be the only one to examine and decide
upon the condition. I believe that one can open the
abdomen, make a diagnosis and close the abdomen in
ten minutes or less, as well as in half an hour.
THEORIES AS TO THE CAUSE OF THE VICIOUS CIRCLE.
BY DR. F. G. BAI.CH, M.D., BOSTON.
There are numerous different theories as to the
persistent vomiting which at times follows gastro-
enterostomy, but no theory which has yet been ad-
vanced explains all cases. This much seems certain.
The so-called vicious circle is extremely rare except in
cases of malignant disease. This at least suggests thepossibility that it is not so much the particular opera-
tion that is chosen to relieve the condition but the
condition itself which is responsible for this dangerous
phenomenon. Most of the operations which have
been devised to avoid circular vomiting are based on
the idea that there is a circle established by which the
contents of the duodenum are returned again to the
stomach and that the presence of the bile and pan-
creatic juice in the stomach gives rise to the vomiting.Others again believe that the contents of the jejunum
are forced back into the stomach by the muscular
effort in vomiting after ether, and that this causes the
disturbance. If it were bile alone or the combination
of bile and pancreatic juice it is hard to see why the
trouble should occur only in the malignant cases.
Moreover, Moynihan has cut the jejunum and sutured
the proximal end, the distal end being inserted into the
stomach. No harm came of it, though all the secretions
which were poured into the duodenum had to go back
into the stomach. Again, in animal experiments, the
bile duct has been ligated and the gall bladder anas-
tomosed with the stomach. The animals thrived.
Again, bile has been regularly introduced through a
gastrostomy without ill effect. Kocher, who at the
time of writing his book had had one hundred successful
cases where the operation was done in non-malignant
cases but who had lost nearly one third of his malignant
cases, advises the Y method of operation where there is
cancer. He says that in these cases the stomach con-
tents ferment very rapidly and that the irritating
products cause the vomiting. This theory of irritatingproducts of decomposition seems the most tenable.Outside of what we might call the chemical theories
are the mechanical causes. The advocates of the
posterior operation say that the distended colon gives
pressure on the loop of jejunum and that the front
opening does not drain the stomach when the patient
is recumbent. Those who are enthusiastic for the
anterior route say that there are many adhesionsfound about the loop of jejunum where the mesocolon
is split to get at the posterior wall of the stomach.Adherents of both the anterior and posterior route
can show most excellent statistics, and it seems probable
that either operation properly done will avoid the
" vicious circle " except in malignant cases, and thereit is probable that neither will be invariably successful.
] ANTERIOR VS. POSTERIOR GASTRO-ENTEROSTOMY.
BY HUGH CABOT, M.D., BOSTON.
At the outset of any discussion of this subject I
wish to suggest certain difficulties of arriving at apositive conclusion.
In the first place, much confusion is likely to occur
from a discussion of results in which it does not appear
whether the term is intended to mean immediate
results or permanent results. It may well occur that
any given operation may give good immediate results
and poor ultimate results as compared with another
somewhat similar operation, and thus much confusion
is introduced into the discussion.
In the second place, the results of any individual
operator can with difficulty be compared with those
of any other as there is a large variation in the patho-logical condition of the various cases, and in the age,
nationality and social standing of the patients.
In the third place, statistics even of a large number
of cases are not only unreliable but frequently posi-
tively misleading, on account of the sources of error
above noted. In speaking of the statistics of mor-
tality after operation for gastric cancer Mr. Mayo-
Robson says, " To show how absurd this fettering of
our practice to statistics may be, we may quote the
figures of Carle and Fantino, who have an operative
mortality of about 40% in gastro-enterostomy and
of 20% in pylorectomy."
I wish, further, to disclaim any desire to be dog-
matic, and if the appended statements appear so the
shortness of the time at my disposal should bear theblame.
Anterior Operation.
Advantages.
1. Simplicity and rapidity of operation. There
are a considerable number of cases in which a short,quick operation is highly desirable, and may be neces-
sary to the exclusion of greater niceties of technique.
In this class of cases, the anterior operation has distinct
and obvious advantages which may make it the opera-
tion of election. These are largely cases of cancer in
cachectic subjects in which gastro-enterostomy is done
for drainage pure and simple, and no permanent or
curative effect is expected. It may at times be the
operation of election in patients much reduced by
hemorrhage from gastric ulcer, for somewhat similar
reasons.
2. Slightly greater safety of the operation. It
appears to be held by the majority of surgeons thatthe anterior operation is slightly safer than posterior.
This is in great measure due to the fact that the opera-
tion can be done, so to speak, upon the surface, and
greater accuracy of suture can be obtained by those
not familiar with other methods. The warm advo-
cates of the posterior operation will probably not be
willing to admit this advantage, and it may fairly be
said that experience with the posterior operation will
tend to minimize or obliterate any advantage which
the anterior operation may have in this respect.
Disadvantages.
1. It is anatomically less perfect. By this I mean
that with the patient in the recumbent position, an
anterior opening will drain less rapidly and completely
than a posterior opening, provided always that the
openings are made at the same level as regards the
lower border of the stomach. It may also be noted
that it is necessary to bring a coil of small intestine
into a position which it does not ordinarily occupy,
and we are not, therefore, in a position to foretell in
how far it will adjust itself to the new conditions.
It would seem theoretically to be a less perfect pro-
cedure.
2. So-called " Vicious Circle " seems to be more com-
mon after the anterior operation. As no satisfactory
explanation has been given of the occurrence of this
phenomenon, it is impossible to say to what it is due.It seems probable, however, that in many cases it isdue to an anatomically faulty arrangement by which
the stomach contents go into the proximal and notinto the distal segment of the intestine. If experience
bears out the view that it is a more common compli-
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cation after anterior gastro-enterostomy, it may per-haps be due to the greater length of the proximal
segment and the greater possibility of angulation at
the point of suture.
Posterior Gastro-enterostomy.
Advantages.
1. More perfect drainage of the stomach. This advan-
tage has already been touched upon, and is due to the
fact that a posterior opening will drain better with
a patient in the recumbent position, and probably drain
fully as well with the patient in the erect position.
2. It is anatomically more perfect. This advan-
tage, if such it be, lies in the fact that the anastomosis
is made between portions of the digestive tract which
normally lie close together, and that therefore little
disturbance is necessary in order to make the attach-
ment. The first portion of the jejunum normally lies
behind the stomach, separated from it only by the
mesentery of the transverse colon. It can, therefore,
be attached to the stomach by simply making an
opening through this mesentery.
Disadvantages.
1. More difficult, less rapid. While it is not to be
denied that speed is often of great importance in
operations upon the stomach, it has been shown thatthe amount of time required to make a posterior
anastomosis is not, in the hands of those familiar
with the technique, sufficiently long to be a large
factor in the mortality. It is probably safe to say
that ten minutes' additional time will cover the amount
necessary, and there must be few cases in which this
will seriously affect the ultimate result. It is, never-
theless, a distinctly more complicated operation, and
for those unfamiliar with the technique, certainly a
more difficult one.
2. Greater danger if leakage occurs. The opera-
tion of anterior gastro-enterostomy is done, so to speak,
upon the surface of the body, and when the parts
are returned to the abdomen, they lie just beneath
the abdominal wall and in immediate proximity to
the omentum. These two facts conspire to make
the results of leakage less serious after the anterior
operation. With the posterior operation on the other
hand, if leakage occurs, the contents will be distributed
freely throughout the peritoneal cavity, following the
root of the mesentery. Little or nothing is to be
expected from the omentum, and, unless the danger
of leakage is forestalled by drainage, serious results
are almost certain to occur. Too great stress must
not, however, be laid upon this condition for it will
be found that the vast majority of operators, whether
by the anterior or posterior method, close the abdo-
men completely, and thus make no effort to provide
against leakage. This tends to show that they do
not regard the danger of leakage as serious, and areprepared to accept it, when it occurs, as one of the
rare complications. It has been my own view that
with a little experience it should be possible in the
vast majority of cases to make the suture so secure
that the danger from leakage will be but a small factor
in the mortality after this operation.
In summing up the present position of these opera-
tions we may say:
First: That the anterior is the easier operation
and likely to show a slightly lower operative mortality.Second: That the posterior operation is a theoreti-
cally more perfect, practically more difficult operation,
likely to give better permanent results at a slightly
greater risk.
Third: That in any individual case the surgeon
must be guided:
1. By the nature of the case, as, for instance, ex-tensive adhesions or cancer of the posterior stomach
wall, making a posterior operation very difficult.2. By his own experience and his knowledge ofhis own surgical capacity.
GASTROENTEROSTOMY
—
APTEB-TREATMENT.
BY E. A. PEASE, M.D., BOSTON.
The ideas on after-treatment of gastroenterostomyhave changed much since 1892, when, for the first time,I took charge of a case at the Massachusetts GeneralHospital in the service of the late Dr. John Homans,
to whom most of the unusual surgery of the abdomen
came at that time. Dr. Homans, and other surgeons
with much experience in abdominal cases, felt that the
nourishment of such cases for the first ten days shouldbe chiefly by the rectum, and so, in this case, I gave
nothing by the mouth for the first week, except tea-
spoonfuls of hot water, and milk with lime water. At
the present time we begin much earlier to feed by
mouth, and use such liquids as milk and lime water,
beef juice, Valentine's meat juice, veal tea, black coffee,brandy and water, and occasionally very dry cham-
pagne may be given in teaspoonfuls, every half hour
at first, and soon increased up to half ounces everyhour. It is well to begin immediately after the ceasing
of the nausea or vomiting the patient may have hadfrom ether; and then gradually increase things to eat
as rapidly as you would after an ordinary case of
laparotomy. In fact, even more quickly, in order to
support the strength of the patient, because when this
operation is done it is usually for malignant disease
and here nourishing food is important. For instance,
my last case had had nothing except milk and lime
water for five weeks, and had lost about forty pounds in
three months. I began to feed him beef tea, and
milk and lime water the evening of the operation and
broths the next day, soft solids after that, and after
the fifth day minced meats, as chicken. There must
be care that the food is thoroughly chewed and all
meats minced before being taken into the mouth, for
if a Murphy button is used a large piece of meat might
clog the opening. This man left the hospital in three
weeks, eating three good meals a day, and had gained
markedly in flesh and strength. The pyloric opening
having been practically closed before operation, there
was no chance for the food to get through. He
vomited only once after operation, and two weeks
after leaving hospital was doing his regular business
down town. Of course this case gained exceptionally
rapidly, and I felt it was due to the nourishment. Be-
fore operation he vomited every day or two regularly,
and could only retain milk and lime water.
Although early feeding is so important in keeping
up the vitality of the patient, it is also important to
take great care that no unusual strain comes at the
seat of the operation, as would be given by vomitus or
flatus. To avoid the after vomiting I have the stomach
washed out just before taking ether, and also the
patient is given a small dose of morphine £, and atro-
pine ¡ha, subcutaneously. The atropine, drying up the
secreting glands, temporarily stops the flood of mucus,
which not only is apt to be swallowed and to irritate
the stomach, but also bothers the anesthetist. The
morphine tends to produce sleep as patient comes out
of ether, calms restlessness and allows the use of less
ether. Much morphine is apt to constipate anddisturb the digestion, and I rarely use any more except
on the evening of the operation, when sleeplessness,
restlessness or pain may demand it.
The flatus is important to get rid of, and for getting
rid of this a rectal tube should be placed in rectum
soon after recovery from ether, and if no gas comes,
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and there is distention, I have an enema given of suds
and glycerine; and this repeated every four hours if
necessary for distention. I usually try to have thebowels moved by these enemata ; but whether success-ful or not, I give calomel gr. ¿> every hour, till onegrain is given, beginning the evening of the operation.
I do not, however, use anything effervescing, like Seid-litz powder, until after forty-eight hours from the
operation, because any distention of the stomach might
tear away some of our work, but after forty-eight
hours the adhesions have become extensive enough to
withstand the possible inflation of the stomach. Of
course one may order the Seidlitz given after the
effervescence has ceased, but orders have been mis-
read and the nurse has given Seidlitz effervescing,
which luckily only gave the patients a few gripesbut no serious harm. I don't think the adhesions
are always firm enough in the first twenty-four hours
after such an operation as gastroenterostomy to
risk giving effervescing draughts.Flatulence tends to produce nausea and vomiting.
If nausea and vomiting exist, tablets of cocaine, gr. A
hourly often stop it. If due to bile, drainage of thegall bladder I have used successfully.
The position of the patient in bed is important after
gastroenterostomy, the head and shoulders being
raised on a pillow or two to allow the contents of the
stomach to drain into the intestine ; and I believe also
this position better allows the bile to flow naturally
along the intestinal course instead of flowing back into
the stomach as it sometimes does.
The above points are the chief ones in which gastro-
enterostomies differ in their after-treatment from
laparotomies in general, and as you all know the treat-
ment of laparotomies, I will not discuss the questionfurther.
Reports of Societies.
AMERICAN CLIMATOLOGICAL ASSOCIATION.
Twenty-first annual meeting held at
Philadelphia, June 2-4, 1904.
The meeting was called to order by Dr. J. C. Wilson
of Philadelphia, the president, who made an opening
address. He called attention to the fact, Dr. Benjamin
Rush was the first American physician to recognize
the importance of climatology as a special branch of
medicine. His papers on " The Climate of Pennsyl-
vania " and on consumption, yellow fever, etc., were
referred to. The later work for consumptives in
Philadelphia and the foundation of a national asso-
ciation for the study and prevention of tuberculosis
were mentioned. The work of the American Clima-
tological Association has been one of the initial forces
in the world movement which started about the time
of its organization and aroused the Western world from
its more than Oriental apathy in regard to pulmonary
consumption. Its transactions constitute an accurate
historical record of that movement from its inception.
Dr. W. H. Flint of Santa Barbara, Cal., read a
paper embodying his observations at Santa Barbara
during a residence of nine years, with statistics cover-
ing twenty-five years. The coast line runs east and
west for twenty-five miles, and the Santa Inez range
of mountains protects this coast region from the north
winds. The proximity of the Mojave desert exerts a
powerful influence, causing a cool ocean breeze by day
and a dry air from the desert at night, producing a
sudden fall of temperature as evening comes on.
This land breeze may last far into the night, gradually
subsiding until a perfect equilibrium is established.
The town has 8,000 inhabitants. Its climatic features
are its abundant sunshine, its low average rainfall,
about seventeen inches, its notable uniformity of
temperature and its comparatively low relativehumidity. This, during winter, averages 67% ; during
spring, 71%; in summer, 75%, and in autumn, 71%.At Pine Crest on the mountain side the relative
humidity is from 5 to 12 points less. The wind velocity
averages 3.5 to 4.5 miles an hour. Patients with
chronic rheumatism, asthma and advanced tubercu-
losis do badly at Santa Barbara. The climate isfavorable for patients with neurasthenia, cardiacdisease, renal affections, arrested pulmonary tuber-
culosis and chronic bronchitis. It is suitable espe-
cially for young people and feeble and old persons,
convalescents and pleasure seekers.1
Dr. J. H. Elliott of the Muskoka Sanitarium read
a paper on the
CLIMATE OF MUSKOKA, CANADA.
The district considered lies on the eastern shores of
Georgian Bay; its southern portion is about one
hundred miles from Toronto. It is frequently called
the " Highlands of Ontario " and is near the AlgonquinNational Park, a reservation of over one million acres.
The mean daily maximum temperature during June,July and August is 77.4° F., and mean daily minimum,
53.3° F. There is immunity from hay fever. The
climate is excellent for neurasthenics. The district
has been growing in favor as a station for the treat-
ment of pulmonary tuberculosis. The two sanatoria
are meeting with the greatest success, quite compar-
able with that of the institutions in the Adirondacks.
The climate is similar, being free from rain, fog anddampness in winter; the spring and autumn, rainybut beautiful ; the summer, ideal in having warm daysbut cool nights. No dust, no malaria and well suited
for all pulmonary invalids.
Dr. Lawrason Brown of Saranac Lake, N. Y.,
read a paper embodying
SOME WEATHER OBSERVATIONS IN THE ADIRONDACKS.
Saranac village has an elevation of 1,550 feet, and
the Adirondack Cottage Sanitarium, a half mile
distant, has an elevation of 1,625 feet and has a north-
eastern exposure. The soil is a light sand, very
porous, and glacial drift and moraines are common.Deciduous and evergreen trees are in about equalproportion. The monthly mean temperatures varyfrom 14.98° F. in January to 66.24° F. in July. A
temperature of 90° F. has been recorded nineteen
times in ten years. The highest recorded was 95°
on July 5,1897, and the lowest, —38° on Feb. 16,1896.
The average annual precipitation is 34.5 inches. The
yearly snow-fall averages 90 inches. With the excep-tion of June, July and August snow falls every month.One fourth of the precipitation is in the form of snow.
About one third of the days are clear; one third cloudy,
and on one hundred and forty-five days there is precip-itation. The climate is cool and moist during seven
months of the year; cold and dry during five months.The entire region enjoys freedom from dust and disa-greeable winds. The forests break the winds and the
snow and rain prevent dust and purify the air.
Dr. Carroll E. Edson of Denver presented a
METEOROLOGICAL STUDY OF THE WINTER OF 1903-04.
The winter was an unusually severe one in the east-
ern portion of the United States, but Denver had a
warmer winter than usual by a daily average of from
1 For the discussion on this paper and the three succeeding papers,
vide infra.
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